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 Abstract. The paper presents general aspects regarding the impact that the activities of 
producing electrical and thermic energy at S.E. Craiova II, have upon the environment. It was taken 
into consideration only the pollution caused by the evacuation of the emissions of solid and gaseous 
pollutants contained in the burning gasses. The burning gasses resulted from the technological process 
are evacuated in the atmosphere through different installations such as gas canals, burning gasses 
ventilators and dispersion stacks. The main purpose of the dispersions stacks is to ensure the 
dispersion and to maintain the pollutants level in the limits of the admitted values. For establishing the 
model of transport and dispersion of pollutants in atmosphere, there were taken into account the 
meteorological, topographical factors and also those factors that are related with the pollution source. 
 The results, presented as pollutions maps, were obtained through processing, interpretation 
and by comparing the experimental data from year 2007 with the European and national environment 
standards and normative. The mathematical modelling of pollutants dispersion revealed a small level 
of imissions, and that is mainly because of the height of the burning gasses emissions stacks. 
 




 S.E Craiova II is situated in the North side of Craiova city, in the within the built-up 
area of the town Simnicul de Jos, having as neighbors in the East: the Bariera Valcii street, in 
the South: residential area, in the North: the building platform – montage and other activities 
regarding the carrying out of duties- which is located in the Simnic area, in the West: 
agricultural lands. 
 The sources of atmospheric pollution from the investigated location mainly come from 
the activity unfolded in the thermoelectric plant, the burning of the gasses, the slag and ash 
deposits and the ones from the noise generators.  
 The burning process of the fossil fuels in stationary and mobile sources represent the 
human activity with the highest weight and spreading, which is responsible for the loading of 
the atmosphere with a complex of gaseous and solid polluting substances of organic and 
inorganic nature. As part of this complex, there can firstly be remarked the polluting gasses: 
the sulphur dioxide, the azote oxides, the carbon monoxide and dioxide and the powders – the 
ash and the soot, evacuated in the atmosphere through the smoke stacks and accidentally 
drawn by strong winds during the draughts and high temperatures. 
 The polluting substances resulted from the burning process of fossil fuels lead not only 
to the deterioration of the atmosphere quality but also of the other environmental factors, 
biotic or abiotic, having thus a direct or indirect effect upon the human being. The polluting 
substances have negative effects upon the environment not only because they are primary 
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polluting substances, but also due to their reaction production into the atmosphere, the so-
called secondary polluting substances.  
 The direct impact of the polluting substances evacuated into the atmosphere takes 
place on areas which are rather close to them, at distances starting from tens of kilometers up 
to hundreds or even thousands, in accordance with the physical parameters, climatic factors 
from the surrounding area and the source power. This local-scale pollution is characterized by 
the appearance of the highest concentrations in the atmosphere, both on short and long term. 
 The burning gasses produced in the furnace of boilers as a consequence of the burning 
process of the fuels are evacuated through the burnt gasses sewers with the help of the 
ventilators and through the evacuation and/or dispersion stacks. The evacuation stacks have 
the aim to ensure the dispersion of the polluting substances and to maintain their level to the 
limits of the allowable values. 
 
MATERIAL AND METHOD 
 
 The impact of the atmospheric polluting substances generated upon the quality of the 
ambient air was determined thorough the mathematical modeling of the concentration fields 
associated to the limit values which constitute themselves in criteria for the evaluation of the 
air quality.  
 The evaluation of the impact upon the sensitive receivers from the influence area was 
achieved in accordance with the limit values stipulated by the national legislation (OUG 
243/2000 approved with supplements and changes through the Law no. 655/2001, STAS 
12574/1987) and UE (transposed in the national legislation – OM no 592/2002) for their 
protection. The synthesis of the limit values is described in Tab. 1. 
Tab.1 
The quality of the ambient air 
 




















NO2 200 100 1 hour 18 times/year 400 Population 
NOx 40 20 year It’s not the case - Population 
SO2 30 - year It’s not the case - Vegetation 
350 150 1hour 24 times/year 500 Population 
125 - 24hours 3 times/year - Population 
20 - year It’s not the case - Ecosystems 
CO  
10.000 4000 8hours It’s not the case 350 Population 
- - 30 
minutes. 
- 105 Population 






- - year -  Population 
  
For the calculus of polluting substances emissions, it was used a multi source model of 
Gaussian type. The model was conceived with the purpose of including in its theory the main 
physical phenomena which governs the dispersion into the atmosphere of the polluting 
substances that come from industrial sources or other types of sources. The model may 
include both punctual and surface sources. Lately, the Gaussian models suffered major 
developments aimed to ensure an estimation of the concentrations in the greater majority of 
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the possible atmospheric conditions. However, it has to be mentioned that the obtained results 
keep having a significant margin for error.  
The errors are mainly generated by the knowledge and the processing of the 
meteorological data: the real, not estimated, variation of the speed (size, direction) and of the 
temperatures on vertical, radiation, nebulosity; values at small time intervals and on long 
periods of time. As a consequence of all the things mentioned above, the Gaussian models 
have better results when they are used for estimations which are mediated on long time 
intervals (yearly, monthly) and present high uncertainties when they are used for estimations 
on small time intervals (daily, hourly). 
 
RESULTS AND DISCUSSIONS 
 
 The analyzed polluting substances were NO2, SO2, CO and the total powder in 
suspension. The emitted massic debits, used for the calculation of the imissions, were the ones 
obtained as a result of the measuring from the stack.   
 It was assumed that during the periods of boilers operation, the functioning running 
was continuous and as a consequence, it was considered an hourly rate of permanent emission 
in time. 
 The emission is achieved through two stacks. The massical debits of emitted polluting 
substances and the emission features (debit of burnt gasses, the stack height, and the diameter 
of the stack exit, the exit speed and the temperature of burnt gasses) are presented in Tab. 2.  
 
Tab. 2 
The data used for the calculation of the polluting substances emissions 
 




Stack 2 - 
CR3+CAF3 
Debit of burnt gasses m3/h 2.765.664,0 850.513 
The stack height m 150,0 120,0 
The stack diameter m 8,8 6,4 
The evacuation speed m/s 12,6 7,5 
The temperature of 
burnt gasses 
°C 138,0 135,0 
SO2 Kg/h 6950 759 
CO Kg/h 135 103 
NO2 Kg/h 870 120 
Dust Kg/h 65 105 
 
The emissions were calculated only for long periods of time, yearly and for the winter, 
because as it was showed above, the lack of some complete meteorological data had as an 
effect that the estimations on short term should acquire a higher degree of uncertainty. 
 The results are presented under the form of some polluting maps for SO2, NO2 and 




Fig. 1. Powders in suspension – the yearly 
average, µg/m3 
 
Fig. 2. Powders in suspension – the winter yearly 
average, µg/m3 
Fig. 3. The NO2 concentration – the yearly 
average, µg/m3 
 
Fig. 4. The NO2 concentration – the winter yearly 
average, µg/m3 




Fig. 6. The SO2 concentration – the winter yearly 
average, µg/m3 
 
Fig.  7. The influence of the two plants, given 
by powders in suspension - yearly average, 
µg/m3 
 
Fig. 8. The influence of the two plants, given by 





 The Fig. 7-12 illustrate the dispersion maps on which there had been displayed both 
the emissions coming from Isalnita plant and the ones coming from S.E Craiova II plant, in 
order to emphasize the possible interferences.  
 In the case of CO2, the emission values being weigh under the legal limits, the display 
of the maps is not justified. 
 The results are justified in Tab. 3, where there is, for each polluting substance, an 
emphasize regarding the size of the area in which the limit values are overstepped and the 
distance from the plant up to the specific area. 
Tab. 3 
The size of the area in which the limit values of the imissions are overstepped 
 
Polluting substance Area (km2) Distance (m) 
NO2 yearly average Aprox. 0.1 1500 
NO2 winter average Aprox. 0.6 600 
SO2 yearly average Aprox. 0.6 1500 
SO2 winter average Aprox. 1.3 2000 
Powders – yearly average  < 0.05 1100 




 The mathematical pattern making of the polluting substances dispersion emphasized a 
low level of emissions and this is mainly due to the height of the evacuation stack of the 
burning gasses.  
 In what concerns the polluting substance CO2, the calculated emissions are weighing 
under the limit values, the pollution being from this point of view unimportant.  
 
 
Fig. 9. The influence of the two plants, given 
by the CO2  - yearly average, µg/m3 
 
 
Fig. 10. The influence of the two plants, given by the 
CO2 - winter yearly average, µg/m3 
 
Fig. 11. The influence of the two plants, given 
by the NO2 - yearly average , µg/m3 
 
Fig. 12. The influence of the two plants, given by the 
NO2 - winter yearly average, µg/m3 
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 As for the powders in suspension, there appear certain areas in which the limit values 
are overstepped, but these areas have a very reduced and unimportant size (under the error 
limits of the model), so we can state that the admitted level of pollution is not overstepped. 
 For the polluting substance SO2, there appear some areas where the limits are 
overstepped, 1,4-1,1 Km2, situated at 2…1,5 km away from the plant, in an area which is just 
partially inhabited (beneath 20% inhabited). These areas have a rather reduced size, taking 
into account the high quantity of fuel which is processed in the plant. 
 The same situation took place with the polluting substance NO2, the areas with 
overstepped values are more reduced, 0,5-0,25 km2, situated at 0,75…1,3 km away from the 
plant, in uninhabited locations. It has to be mentioned the fact that the values of the imissions 
modeled in the case of these polluting substances represent the exclusive contribution of the 
sources that belong to the analyzed objective. 
 Taking into account everything presented above, one can say that the main causes 
which contribute to the engendering of polluting substances into the atmosphere are due to the 
raw materials, resources, fuels and used carburant, the production technologies that are 
physically and morally overtaken and to sometimes inappropriate functioning of restraint, 
unpolluted and dispersion installations of polluting substances. Another significant 
contribution to the transport and dispersion of the polluting substances is owed to the hydro-
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